(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2003201346 A1

(54)

(51)"

(21)

Title
MNeedle shield assembly

International Patent Classification(s)
AB1TM 005/50

Application No: 2003201346

Priority Data

Number (32) Date
60/365921 2002.03.20
Publication Date : 20031016

Publication Journal Date : 2003 .10.16

Applicant(s)
Becton, Dickinson and Company

Inventor(s)
swenson, Kirk D

Agent/Attorney

(22) Application Date: 2003.03.18

(33) Country
us
7

FB Rice & Co, 605 Datling Street, Balmain, NSW. 2041




ABSTRACT OF THE DISCLOSURE

A safety needle assembly. including a needle with an intravenous
puncture tip, a shield in pivotal engagement with respect to the needle, and a hub in
the form of a collar providing pivotal engagement between the needle and the shield is
provided. The shield is pivotally movable between an unshielded position and a
shielded position in whic;,h a portion of the shield encompasses the intravenous
puncture tip for shielding the needle for safety purposes. The collar and the shield
include locking structure providing locking engagement therebetween for locking the
shield in the shiclded position for preventing pivotal movement to the unshielded

position. The collar further includes at least one collar flange extending laterally

along a portion of the collar for preventing disengagement of the lbcking structure.
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Invention Title:

" Needle shield assembly

The following statement is a full description of this invention including
the best method of performing it known to us:-
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BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a shield for a needle and moré
partlcu]arly to a safety shield assembly that may be used in conjunction with a syrmge
assembly, a hypodermic needle, a needle assembly, a needle assembly with a needle
holder, a blood collection needle, a blood collection set, an intravenous infusion set or

other fluid handling devices or assemblies that contain piercing elements.

2. Description of Related Art

Disposable medical devices having piercing elements for administering
a medication or withdrawing a fluid, such as hypodermic needles, blood collecting
needles, fluid handling needles and assemblies thereof, require safe and convenient
handling. The piercing elements include, for example, pointed needle cannulae or
blunt ended cannulae.

Safe and convenient handling of disposéble medical devices is
recognized by those in the medical arts so as to minimize exposure to blood borne
pathogens. Safe and convenient handling of disposable medical devices results in’the

disposal of the medical devices intact.
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As a result of this recognition, numerous devices have been developed
for shielding needles after use. Many of these devices arel somewhat complex and
costly. In addition, many of these devices are cumbersome to use in performing
procedures. Furthermore, some of the devices are so specific that they preclude use of
the device in certain procedures or with certain devices and/or assemblies.

For example, a number of devices incorporate a pivoting shield
assembly in which the shield can be pivoted away from the needle during use and
pivoted about the needle after use, for protection from the used needle. U.S. Patent
No. 5,188,611 discloses a reusable safety needle arrangement having a collar for
engaging a needle and a slotted longitudinal shield which is attached to the collar at a
hinge for pivoting over the needle. The arrangement includes a locking mechanism
for tocking the shield over the needle, which locking mechanism is provided through a
set of flanges on the shield which grip a set of complementary catches on the collar.
Such an arrangement is specifically designed to be reusable, such that the locking
member can be reversed by pinching the.shield to cause the flanges and catches to
disengage to release the shield from the collar. Such an arrangement with a reversible
locking mechanism potentially exposes a user to a used needle tip, in that the shield
can be retracted from the needle after the needle has been used and shielded.

Various mechanisms for locking the shield in place over the needle by
direct engagement with the needle have also been developed to prevent re-exposure of
the needle. For example, the 5,188,611 patent fUI:thSI' discloses a keeper within the
slot of the longitudinal shield, which engages directly with the needle cannula as a
locking mechanism. Such a keeper is disclosed as being reversible through
manipulation of the mechanism. Further, locking engagement directly with the needle
may cause the necdle to vibrate, thereby increasing the chances of blood spatter from
the needle tip.

_ In view of the foregoing, a need exists for a shieldable needle assembly
that achieves secure and effective irreversible shielding of a used needle cannula

which is simple and inexpensive to manufacture and easy to operate.
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SUMMARY OF THE INVENTION

The present invention is directed to a shieldable safety assembly, and in
particular, to a safety needle assembly. The safety needle assembly includes a needle
cannula with an intravenous end having a puncture tip, a shield in pivotal engagement
with respect to the needle cannula, and a hub in the form of a collar providing pivotal
cngagement between the needle cannula and the shield. The shield is pivotally
movable between a retracted or unshielded position in which the shield is pivotally
spaced from the intravenous end of the needle cannula, and a shielded position in
which a portion of the shield encompasses the intravenous end of the needle cannula,
thereby shielding the needle for safety purposes. The collar and the shield include
structure for locking engagement therebetwéen for locking the shield in the shielded
position for preventing pivotal movement to the unshielded position. The collar
further includes at least one collar flange extending laterally along a portion of the
collar for preventing disengagement of the locking structure.

The shield includes a pair of longitudinally extending sidewalls defining
a longitudinal opening for containing the needle cannula when the shield is pivotally
rotated to the shielded position. The shield may include an outer shield flange on at
least one, and preferably both sidewalls, with the outer shield flanges and the
sidewalls forming openings for receiving the collar flanges. Inner shield flanges may

further be provided on the sidewalls, and the outer shield flanges and inner shield

~ flanges may be connected at the bottom ends.

as
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At least one, and preferably both of the sidewalls, of the shield include
locking structure for engaging with the collar when the shield is in the shielded
position. The locking structure may be provided through locking barbs at a rearward
end of the sidewalls for interengagement with conesponding locking dents on the
collar, such that the locking barbs and locking dents are interengagable when the
shield is in the shielded position. Alternatively or in addition to the locking barbs and
locking dents, the engagement between the collar flanges and the outer shield flanges
may provide locking structure between the shield and the collar.

The collar flanges may include an outer latch for engagement with the

outer shield flanges, and may further include an inner latch for engagement with inner
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shield flanges on the outer surfaces of the sidewalls. In addition, the collar includes
structure for mating with a medical device, such as a threaded end for attachment to a
conventional needle holder or a luer fitting for attachment to a syringe. Preferably, the
needle cannula includes a non-patient end extending from a rearward end of the collar
and an intravenous end extending from a forward end of the collar.

In a further embodiment, the present invention is directed to a safety
assembly including a needle assembly and a needie shield assembly. The needie
assembly includes a hub and a needle connected to the hub, with a non-patient end and
an intravenous end with a puncture tip. The needle shicld assembly 1s connected to
the needle assembly and includes a collar and a shield. The collar is connected to the
hub of the needle assembly and the shield is movably connccted to the collar such that
the shield may be pivoted with respect to the collar between a retracted position in
which the shield is pivotally spaced from the intravenous end of the needle and a
shielded position in which the shield encompasses the intravenous end of the needle.
The collar and the shield include locking structure for locking engagement
thercbetween, and the collar further includes a collar flange extending laterally along a
portion of the collar. When the shield is in the shielded position, the locking structure
is engaged, and the collar flange pfevcnts the locking structure from being disengaged.

The shield and the collar may be connected through an interference fit
between a hanger bar located on the shield and a hook arm located on the collar,
providing for pivotal engagement of the shield between the retracted position and the
shielded position. The collar may include a forward annular skirt having an inner
surface and an outer surface and a rearward annular skirt having an inner surface and
an outer surface. The collar flange preferably extends laterally from the outer surface
of the rearward annular skirt in a direction toward the forward annular skirt.

In yet a further embodiment, the invention is directed to a safety
assembly which includes a needle assembly and a needle shicld assembly as
described, as well as a needle holder connected to a rearward end of the collar and

with a non-patient end of the needle assembly extending within the needle holder.
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DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the safety shield assembly of the present
invention as connected to a needle assembly and related packaging features;

FIG. 2 is a perspective view of the unassembled pieces of FIG. 1;

FIG. 3 is a bottom view of the shield as shown in FIG. 2;

FIG. 4 is a cross sectional view 6f the collar as shown in FIG. 2 taken
along lines 4-4 thereof;

FIG. 5 is a cross sectional view of the needle hub as shown in FIG. 2
taken along lines 5-5 thereof;

, FIG. 6 is a cross sectional view of the shield as shown in FIG. 2 taken
along lines 6-6 thereof;

FIGS. 7 and 8 are top and bottom perspective views of the collar as
shown in FIG. 2;

FIGS. 9-13 illustrate the use of the safety shield assembly with the
needle assembly of FIG. 1 with a conventional needle holder;

FIG. 14 is a cross sectional view of the assembly in use with a
conventional needle holder with the shield in the retracted position as shown in FIG.
12;

FIG. 15 is a cross sectional view of the assembly in use with a
conventional needle holder with the.shield in the shicidcd position as shown in FIG.
13;

FIG. 16 is a bottom view of the assembly in use with a conventional
needle holder with the shield in the shielded position as shown in FIG. 13;

FIGS. 17 and 18 are top and bottom perspective views of an alternate
collar in an alternate embodiment of the present invention;

FIG. 19 is a front perspective view of a safety needle assembly in an
alternate embodiment including the alternate collar as shown in FIGS. 17 and 18;

FIG. 20 is a bottom view of the alternate assembly of FIG. 19;

FIG. 21 is a rear perspective view of an alternate shield in a further

embodiment of the present invention;




FIG. 22 is a front perspective view of a safety needle assembly in an
alternate embodiment including the alternate shield as shown in FIG. 21;

FIG. 23 is a bottom view of the alternate assembly of FIG. 21;

FIG. 24 is a rcar perspective view of an alternate shield in yet a further

5 embodiment of the present inventioﬂ;

FIG. 25 is a front perspective view of a safety needle assembly in an
alternate embodiment including the alternate shield as shown in FIG. 24;

FIG. 26 is a bottom view of the alternate assembly of FIG. 25';

FIGS. 27 and 28 are top and bottom perspective views of a further

w© alternate collar in an alternate embodiment of the present invention;

FIG. 29 is a front perspective view of a safety needle assembly in an
alternate embodiment including the alternate collar as shown in FIGS. 27 and 28 in
combination with the alternate shield as shown in FIG. 21; |

FIG. 30 is a front bottom perspective view of the assembly of FIG. 29

1S shown with the shield in a retracted position;
. FIG. 31 is a bottom view of the alternate aéscmbly of FIG. 29;

FIG. 32 is a top perspective view of yet a further alternate collar in an
alternate émbodiment of the present invention;

FIG. 33 is a front perspective view of a safety needle assembly in an

2o alternate embodiment including the alternate collar as shown in FIG. 32 in
combination with a shield;

FIG. 34 is a bottom view of the alternate assembly of FIG. 33;

FIG. 35 is a top perspective view of yet a further alternate collar in an
alternate embodiment of the present invention;

2S | FIG. 36 is a front perspective view of a safety needle assembly in an
alternate embodiment including the alternate collar as shown in FIG. 35 in
combination with the alternate shield as shown in FIG. 21;

FIG. 37 is a bottom view of the alternate assembly of FIG. 36;

) FIG. 38 is a perspective view of an additional embodiment of the present

3 invention in use with a blood collection set;
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FIG. 39 is a perspective view of an additional embodiment of the present
invention in use with a syringe; and

FIG. 40 is a perspective view of an additional embodiment of the present
invention in use with a catheter.

s
DETAILED DESCRIPTION

‘While this invention is satisfied by embodiments in many different
forms, there is shown in the drawings and will herein be described in detail, the
preferred embodiments of the invention, with the understanding that the present

10 disclosure is to be considered as exemplary of the principles of the invention and is
not intended to limit the invention to the embodiments illustrated. Various other
modifications will be apparent to and readily made by those skilled in the art without
departing from the scope and spirit of the invention. The scope of the invention will
be measured by the appended claims and their equivalents.

1S Referring to the drawings in which like reference characters refer to like

~ parts throughout the several views thereof, FIGS. 1 and 2 illustrate a needle assembly
with the safety shield assembly of the present invention and the related packaging
features. The needle assembly includes a needle 40 and a hub 60, with packaging
features to cover the needle as well as a label. The safcty shield assembly includes a

a0 collar 90 and a shield 140.

As shown in FIGS. 2 and 5, needle 40 includes a non-patient end 42, an
intravenous end 44 and a passageway 46 extending between non-patient end 42 and
the intravenous end 44. An elastomeric sleeve 48 covers the non-patient end, a rigid
sleeve 50 covers the intravenous end and a second rigid sleeve 52 covers the non-

@5 patient end and the elastomeric sleeve. As shown in FIG. 1, a label 196 may also be
applied to the finally assembled parts.

As shown in FIGS. 2 and 5, hub 60 includes a threaded end 64, a ribbed
end 66 and passageway 62 extending between threaded end 64 and ribbed cnd 66.
Threaded end-64 and ribbed end 66 are separated by flange 68. Non-patient end 42 of

a0 needle 40 extends from threaded end 64, and intravenous end 44 of needle 40 extends
from ribbed end 66. Preferably, threaded end 64 comprises male threads 80 for

11-



mounting hub 60 on a conventional needle holder and ribbed end 66 comprises male
ribs 82 for connecting the hub 60 and collar 90.

As shown in FIGS. 2, 4, 7 and 8, collar 90 includes two sections, a

forward annular skirt 92 and a rearward annular skirt 94. The forward annular skirt is

s cylindrical comprising an inner sidewall 96 and an outer sidewall 98 and mates with
‘the rearward annular skirt at a shoulder 100. Rearward annular skirt 94 is cylindrical
comprising an inner sidewall 102 and an outer sidewall 104 and extends from
shoulder. 100 .opposite of forward annular skirt 92. The inner diameter of forward
annular skirt 92 js larger than the inner diameter of rearward annular skirt 94.

10 Alternatively, the inner diameters for collar 90 cah be formed as a constant inner
diameter.

Extending on outer sidewall 98 of forward skirt section 92 is a hook
member 114, and located opposite or downwardly of hook member 114 on outer
sidewall 98 are locking dents or protrusions 118. .

15 As seen clearly in FIGS. 7 and 8, collar 90 includes at least one collar
flange 120 extending laterally along a portion of collar 90. Preferably, collar 90
includes a pair of collar flanges 120 extending laterally from opposing sides of collar
90 at forward annular skirt 92. In particular, collar flanges 120 extend from forward
annular skirt 92 through a laterally extending portion 122, which turns at a shoulder to

2o form a‘ forward extending portion 124. The forward edge of collar flange 120 may be
provided as a rounded forward edge 126, to assist in movement and engagement with
shield 140, as will be discussed in more detail herein.

Collar flanges 120 extend laterally outwardly from collar 90 in a
forward direction along forward annular skirt 92 at a position laterally adjacent

as locking dents or protrusions 118. In particular, as seen clearly in FIG. 8, forward
extending portions 124 of collar flanges 120 extend along a portion of collar 90 at
annular skirt 92 to protectively surround locking dents or protrusions 118. As will be
discussed in more detail herein, collar flanges 120 prevent disengagement of a locking

. mechanism which is provided between shield 140 and collar 90 through locking dents
%o or protrusions 118.

-12-
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As shown in FIGS. 2, 3 and 6, shicld 140 comprises a rearward end 144
and a forward end 146. Forward end 146 of shield 140 includes a slot or longitudinal
opening 160 formed by sidewalls 162 that extend downwardly from top section 163
and run substantially opposite of one another in parallel along the length of slot 160
toward forward end sidewall 164. Means for trapping a needle in slot 160 may be
provided in the form of an arm 167 that is located at one of sidewalls 162 to secure the
used needle.

Arm 167 is deflectable by needle 40 when the needle 40 enters slot 160.
Once needle 40 passes the end of arm 167, arm 167 moves back to its original
position, whereby needle 40 is permanently trapped in slot 160 by arm 167.

At rearward end 144 of shield 140 is a collar engaging area 166 that is a
continuation of slot 160. Collar engaging area 166 includes a rearward end 168, a
forward end 170, a top finger guide area 172, parallel sidewalls 174 that extend
downwardly and inwardly from t_c.)p finger guide area 172 and into sidewalls 162, an
underside area 176 for surrounding collar 90, and extending arms 180 to hold hanger
bar 182. Parallel sidewalls 174 include an inner surface 175 where barb dents 194 are
located. Parallel sidewalls 174 further include an outer surface 178, which may
further include ribs 179 for interference engagement with the rounded forward edge
126 of collar flange 120 during pivotal rotation of shield 140 to the shielded position.
Such an interference engagement provides a tactile indication that shield 140 has been
pivotally rotated to the fully shielded position.

Top finger guide area 172 comprises a first ramp 184 that extends
slightly on. an upward slope from the rearward end of collar 90 engaging area to a
shoulder 186. From shoulder 186 extends a second ramp 188 which slopes
downwardly toward top section 163. Most preferably, first ramp 184 comprises touch
bumps 190. Touch bumps 190 provide a tactile and visual guide to alert the user that
the user's finger has contacted shield 90 and that the shield is in a defined or

controlled position. Touch bumps 190 may be any configuration so long as they

extend and are distinct from top finger guide area 172. Touch bumps 190 may also be

of a distinguishing color as compared to top finger guide area 172 or shield 140.

13-



20

2

30

Second ramp 188 has interior surface 192 for urging needle 40 toward

‘the center of slot 160 as shield 140 is being rotated into the closed position. The

exterior surfaces arc slightly inclined and extending radially from second ramp 188.
The interior surfaces are especially helpful if the longitudinal axis of needle 40 is
misaligned with respect to the longitudinal axis of hub 60.

Extending arms 180 arc located at rearward end 168 and at the

beginning of top finger area 172 and hold hanger bar 182. Hanger bar 182 is provided
for pivotal engagement with hook member 114 of collar 90. Accordingly, the
cooperating surfaces of hanger bar 182 and hook member 114 are designed so as to
permit rotational or pivotal movement of shield 140 with respect to collar 90. Such
engagement between hanger bar 182 and hook member 114 provides for pivotal
movement of shield 140 between a retracted or unshielded position as shown in FIG.
14, with shie>ld 140 pivotally spaced from intravenous end 44 of needle 40, and a
shielded position as shown in FIG. 15, with shield 140 encompassing intravenous end
44 of needle 40. )
. . Located downwardly from extending arm 180 and hanger bar 182 and
on inner surface 175 of parallel sidewalls 174 are barb dents 194. Barb dents 194
cooperate with locking dents 118 on collar 90 to secure shield 140 in its final locked
or shielded position.

The safety shield assembly and the needle assembly are assembled
together whereby needle 40 is connected to hub 60 and sealed with adhesive at the
ends of hub 60. Hub 60 is then joined with collar 90 by ultra-sonic welding

-techniques or any other bonding techniques, or mechanical fit, whereby rearward

annular skirt 94 of collar 90 mates with ribbed end 66 of hub 60. Male ribs 82 of hub
60 are contained or force fitted within inner sidewal! 102 of rearward annular skirt 94
of collar 90. Collar 90 is aligned with intravenous end 44 of needle 40 whereby the
hook arm is aligned with the bevel tip of needle 40. Then rigid sleeve 50 is force

fitted into inner sidewall 96 of forward annular skirt 92 of collar 90 to cover needle

40. Thereafier, shield 140 is connected to collar 90 whereby hanger bar 182 is force
fitted into hook member 114 whereby slot 160 faces rigid sleeve 50. Most preferably,

shield 140 is connected to collar 90 by a force fit or interface fit between hanger bar

10
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82 and hook member 114. Therefore, shield 140 is always oriented in a stable
position and will not move unless movement of the shield 140 is positively initiated
by the user. To assemble the last piece, shield 140 is moved toward rigid sleeve 50
and second rigid sleeve 52 is force fitted onto outer sidewall 104 of rearward annufar
skirt 94 of collar 90.

In addition, a label 196 may be applied to the finally assembled parts.
The label 196 may be uscd to prevent tampering of the parts, so that they are not
reused.

In use, as shown in FIGS. 9-16, non-patient needle shield 140 is
removed and then a conventional needle holder is screwed onto hub 60 of needle 40.
As specifically shown in FIGS. 10 and 14, shield 140 is then rotated back by user
toward the needle holder. Then as shown in FIG. 11, intravenous needle shicld 140 is
removed from covering the intravenous needle. Then as shown in FIG. 12, a
venipuncture is conducted whereby intravenous end 44 of the needle 40 is inserted

into a vein of a patient and an evacuated tube having a closure is inserted into the

" needle holder. As shown in FIGS. 12 and 15, when the venipuncture is complete, the

user easily pivotally rotates shield 140 from the open or unshielded position toward
intravenous needle 40 to an intermediate position and then the user pushes on shield
140 at the top finger guide area to move shield 140 into a final, non-retractable
shiclded position whereby needle 40 is trapped in longitudinal opening 160. .
During pivotal rotation of shield 140 to the shielded position, parallel
sidewalls 174 at rearward end 144 of shield 140 rotate within the opening present
between collar flange 120 and outer sidewall 198 of forward annular skirt 92 of collar
90. As shield 140 is pivoted, the rounded forward edges 126 of collar flange 120 pass
over ribs 179 on outer surface 178 of parallel sidewalls 174, establishing an
interference engagement which provides a tactile feel to the user that shield 140 has
been rotated to the shielded position. In addition, barb dents 194 on inner surface 175
of parallel sidewalls 174 of shield 140 deflect over and are held by locking dents 118
of collar 90. The interengagement between barb dents 194 and loc]dhg dents 118

30 provides a locking structure for locking engagement between shield 140 and collar 90,

thereby locking shield 140 in the shiclded position and preventing pivotal rotation of

11
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shield 140 to the open or retracted position. Collar flanges 120 laterally extending
from opposing sides of outer sidewall 98 and extending along the lateral sides of the
forward annular skirt 92 prevent parallel sidewalls 174 of shield 140 from being
extended or flexed outwardly to disengage barb dents 194 from locking dents 118.

5" Accordingly, collar flanges 120 prevent disengagement of the locking structure,

20
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thereby ensuring that shield 140 remains in the shielded position preventing any
exposure of needle 40.

In embodiments including a needle tocking mechanism such as arm 167,
the needle snaps past arm 167 and is trapped when needle 40 is contained within
shield 140 as shield 140 is pivoted into the closed or shielcied position, as shown in
FIGS. 15 and 16. Alternatively, a gel material may be located in the shield near arm
167 so that when needle 40 snaps past arm 167, it will come to rest within the gel
material. The gel material will contain an)./ residual fluid that may be on needle 40.

FIGS. 17-40 are further embodiments of the invention that include many
components which are substantially identical to the components of FIGS. 1-16.
Accordingly, similar components performing similar functions will be numbered
identically to those components of FIGS. 1-16, except that a suffix “a” will be used to

identify those similar componcnts in the embodiment of FIGS. 17-20, a suffix “b” will

.be used to identify those similar components in the embodiment of FIGS. 21-23, a

suffix “c” will be used to identify those similar components in the embodiment of
FIGS. 24-26, a suffix “d” will be used to identify those similar components in the
embodiment of FIGS. 27-31, a suffix “e” will be used to identify those similar
components in the embodiment of FIGS. 32-34, a suffix “f” will be used to identity
those sirﬁilar components in the embodiment of FIGS. 35-37, a suffix “g” will be used
to identify those similar components in the embodiment of FIG. 38, a suffix “h™ will
be used to identify those similar components in the embodiment of FIG. 39, and a
suffix “i” will be used to identify those similar components in the embodiment in FIG.
40,

FIGS. 17-37 depict further embodiments of needle shield assemblies and
components thereof for attachment to and usc with a needle assembly, such as a

conventional double-ended phlebotomy needle as is known for use in blood collection

12

-16-



le

30

procedures, a hypodermic needle for use with syringes, and the like. It is noted that

the features of FIGS. 17-37 with respect to interlocking engagement between the
collar and the shield are likewise practicable for use in connection with the needle
assemblies depicted in connection with FIGS. 1-16.

FIGS. 17-20 depict a shield assembly in an alternate embodiment of the
present invention in which collar 90a is adapted for attachment to a conventional
needle assembly. Collar 90a is shown in FIGS. 17-18 including hub 60a extending
therein, but without any needle positioned within hub 60a, although such a needle
would be provided in use thereof. .

Collar 90a includes forward annular skirt 92a and rearward annular skirt
94a, as set forth above in connection with the embodiments described with reference
to FIGS. 1-16. Rearward énnular skirt 94a of collar 90a is provided for engagement
with and attachment to a medical device, and may therefore comprise a luer fitting
such as a female luer fitting, or the like. Rearward annular skirt 94a desirably
includes a rearward flange 106, for assisting in attachment and remdval of the shield
assembly from an appropriate medical device.

In FIGS. 21-23, shield 140b further includes outer shield flange 148
extending downwardly from an outer surface 178b of at least one, and preferably both
of parallel sidewalls 174b of shield 140b, establishing interior openings 150 between
outer shield flanges 148 and outer surface 178b of parallel sidewalls 174b. Outer
shield flanges 148 may be a flexible material. During pivotal rotation of shield 140b
to the shielded position, outer shicld flanges 148 rotate over collar flanges 120b, with
collar flanges 120b fitting within interior openings 150 between outer shield flanges
148 and parallel sidewalls 174b. Rounded forward edge 126b assures that collar
flanges 120b casily travel through interior openings 150 without interruption. As seen
in FIG. 23, collar flanges 120b protectively surround the focking engagement area
between barb dents 194b and locking dents 118b and therefore prevent disengagement
therebetween, with outer shield flanges 148 further providing protection for the
locking engagement area.

FIGS. 24-26 depict a shield 140c¢c which inciudes outer shield flanges

148¢ in a similar manner as in FIGS. 21-23, and further includes connecting members

13
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152 extending between the bottom edge of outer shield flanges 148¢ and parallel
sidewalls 174c. By providing connecting members 152 in this manner, interior
openings 150¢ formed between outer shield flanges 148c and outer surface 178¢ of
parallel sidewalls 174¢ are completely enclosed, providing a complete enclosure for
collar flanges 120c to fit within, and providing additional structural rigidity to the
rearward end of shield 140¢ surrounding the locking engagement area.

FIGS. 27-31 depict a shield assembly in a further embodiment of the
present invention, in which collar 90d includes collar flanges 120d having outer
flange latches 128 externally disposed at the forward end of forward extending portion
124d. Outer flange latches 128 are provided for locking engagement with an outer
flange edge 154 of outer shield flange 148d, as shown in FIGS. 29 and 31. The
interfitting engagement of outer flange latches 128 and the outer flange edge of outer

shield flange 148d provides for an irreversible locking cngagement between shield

140 and the collar 90, and may provide a tactile feel to the user to indicate that the

shield has been pivotally rotated to the fully shielded position.

Such locking engagement between outer flange latches 128 and outer |
flange edges 154 may provide the sole manner of locking engagement between shield
140d and collar 90d. Alternatively, as shown through FIG. 31, shicld 140d and collar
90d are provided with two distinct sets of interengaging locking structures, -inc]uding
a first set of locking structures provided through barb dents 194d and locking dents
118d, which establishes a mechanism for shield 140d to latch onto collar 90d, and a
second set of locking structures provided through outer flange latches 128 and outer
flange edges 154, which establishes a mechanism for collar 90d to latch onto shield
140d. Accordingly, the assembly is provided with equal and opposite locking
structure with collar 90d latching onto shield 140d and shield 140d latching onto

collar  90d, thereby providing effective and secure irreversible locking

interengagement therebetween.

In the embodiment of FIGS. 32-34, collar 90e includes collar flanges
120e having inner flange latches 130 internally disposed at the forward end of forward
extending portion 124e. Inner flange latches 130 are provided for locking engagement

with shield lips 155, as shown in FIGS. 33 and 34. Such locking engagement between

14
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inner ﬂapgc latches 130 and shield lips 155 provides for an irreversible locking
engagement between shield 140 and collar 90, and may provide a tactile feel to the
user to indicate that shield 90 has been pivotally rotated to the fully shielded position.

- FIGS. 35-37 depict a further embodiment, in which collar 90f includes
collar flanges 120f having -both outer flange latches 128f and inner flange latches
130f. In addition, shield 140f depicted in FIGS. 36 and 37 includes a pair of outer
shield flanges 148f extending from outer surface 178f of parallel sidewalls 174f, and
may further include a pair of inner shield flanges 156 which are integral with outer
surface 178f of parallel sidewalls 174f. These inner shield flanges 156 function in a
similar manner as shield lips 155 described with respect to FIGS. 32-34, providing a
surface for locking engagement with inner flange latches 130f. 1t is noted that either
shield lips 155 or inner shield flanges 156 may be incorporated into embodiments
including inner flange latches for locking engagement therewith. During pivotél
rotation of shield 140f with respect to collar 90f, collar flanges 120f extend through
openings 150f between outer shield flanges 148f and irner shield flanges 156. Quter
shield flange 148f may slightly flex to allow collar flange 120f to pass through
opening 150f, or outer flange latches 128f and inner flange latches 130f may slightly
flex or deform to pass through and beyond opening 150f, to engage with outer flange
edge 154f and inner flange edge 158. Such engagement provides for an irreversible
locking engagement between shield 140d and collar 90d, and may provide a tactile
feel to the user to indicate that shield 140d has been pivotally rotated to the fully
shielded position.

Alternatively, the safety shield assemblies of the present invention as
described above may be used in conjunction with a conventional intravenous av)
mfusion set, as illustrated in FIG. 38.

For purposes of i]lustraﬁon, shield 140g and collar 90g are connected to
a conventional TV infusion set 200 or butterfly structure comprising a needle body
with a needle hub 204 extending from the forward end of the needle body and a needle
206 embedded in hub 204. Extending from the rearward end of the needle body is

flexible tubing 208 which is conventional and utilized to allow the user to manipulate
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the structure énd to conncct it subsequently to supplies of infusion liquids or for the
return of collected blood if the arrangement is being used to collect blood.

Infusion set 200 -further compnses flexible wings 210 attached to and
projecting outwardly from needle hub 204,

Alternatively, the safety shield assemblies of the present invention as
described above may be used in conjunction with a syringe, as illustrated in FIG. 39.

For purposes of illustration, shield 140h and collar 90h are connected to
a conventional hypodermic syringe 300 comprising a syringe barrel 302 having a
distal end 304, a proximal end 306 and a plunger 312.

Alternatively, the safety shield assemblies of the present invention as
described above may be used in conjunction with a catheter, as illustrated in FIG. 40.

The shield and collar of the safety shield assembly of the present
invention are comprised of moldable parts which can be mass produced from a variety
of materials including, for example, polyethylene, polyvinyl chloride, polystyrene or
polyethylene and the like. Materials will be selected which will provide the proper
covering and support for the structure of the invention in its use, but which will
provide also a degree of resiliency for the purpose of providing the cooperative

movement relative to the shield and the collar of the assembly.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A safety needle assembly comprising:

. aneedle cannula including an intravenous end having a puncture tip;

a shield in pivotal engagement with respect to said needle cannula and pivotaily
movable between an unshielded position pivotally spaced from said intravenous end
of said needle cannula and a shielded position encompassing said intravenous end of
said needle cannula; and

a collar providing pivotal engagement between said needle cannula and said
shield, said collar including at least one collar flange extending laterally along a

portion of said collar, said collar and said shield including structure for locking

engagement therebetween for locking said shield in said shielded position for

preventing pivotal movement to said unshielded position, said collar flange preventing

disengagement of said locking structure.

2. A safety needle assembly as in claim 1, wherein said collar flange
extends laterally along a portion of said collar toward said intravenous end of said

needle cannula.

3, A safety needle assembly as in claim 1, wherein said shield includes a

shield flange for engagement with said collar flange.

4, B A safety needle assembly comprising:

a needle cannula including an intravenous end -having a puncture tip;

a collar engaged with said needle cannula and including at least one collar
flange extending laterally along a portion of said hub toward said intravenous end of
said needle cannula; and

a shield including a pair of longitudinally extending sidewalls defining a
longitudinal opening, said shield pivotably connected to said collar and pivotal with
respect to said needle cannula between an unshielded position pivotally spaced from

said intravenous end of said needle cannula and a shielded position with said
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intravenous end of said needle cannula encompassed within said longitudinal opening,
at least one of said pair of sidewalls of said shield including locking structure for
engaging said collar when said shield is in said shielded position for preventing
pivotal movement to said unshielded position,

wherein when said shield is in said shielded position, said collar flange

prevents said locking structure of said shield from being disengaged from said collar.

5. A safety needle assembly as in claim 4, wherein at least one of said pair
of sidewalls includes a locking barb and said collar includes a locking dent, said
locking barb and said locking dent being interengagable when said shield is in said

shielded position, thereby forming said locking structure.

6. A safety needle assembly as in claim 4, wherein said shield includes an
outer shield flange on at least one of said pair of sidewalls, said outer shield flange
and said at least one of said pair of sidewalls forming an opening for receiving said

collar flange.

7. A safety needle assembly as in claim 4, wherein said shield includes an
outer shield flange and an inner shield flange on at least one of said pair of sidewalls,
said outer shield flange and said inner shield flange forming an opening for receiving

said collar flange.

8. A safety needle assembly as in claim 7, wherein said outer shield flange
is flexible.
9. A safety needle assembly as in claim 7, wherein said outer shield flange

and said inner shield flange are interconnected.

10. A safety needle assembly as in claim 7, wherein said collar flange

includes a rounded forward surface.

18
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11. A safety needle assembly as in claim 7, wherein said outer shield flange
and said inner shield flange form said locking structure for engagement with said

collar flange.

12. A safety needle assembly as in claim 11, wherein said collar flange

includes an outer latch for engagement with said outer shield flange.

>13. A safety needle assembly as in claim 12, wherein said collar flange

further includes an inner latch for engagement with said inner shield flange.

14. A safety needle assembly as in claim 4, wherein said collar includes

_ structure for mating with a medical device.

1$
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15. A safety needle assembly as in claim 4, wherein said needle cannula

extends through said internal opening of said collar, and includes a non-patient end

“extending from a rearward end of said collar and including a non-patient puncture tip,

and an intravenous end cxtending from a forward end of said collar and including an

intravenous puncture tip.

16. A safety needle assembly as in claim 15, further comprising a sleeve

extending about said non-patient puncture tip.

17. A safety needle assembly as in claim 15, wherein said collar includes

structure for mating with a blood collection needle holder.

18. A safety ncedle assembly as in claim 17, wherein said collar includes

threads for threaded engagement with a blood collection needle holder.

19. A safety needle assembly as in claim 4, further comprising a packaging

needle cover covering said intravenous end of said needle cannula.

19
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20.  An assembly comprising:

a needle assembly comprising a hub and a needle connected tb said hub
comprising a non-patient end and an intravenous end having a puncture tip; and

a needle shicld assembly connected to said needle assembly comprising a collar
and a shield, said collar being connected to said hub of said needle assembly and said
shield being movably connected to said collar, said collar and said shield including
locking structure for Ibcking engagement therebetween, said collar further including a
collar flange extending laterally along a portion of said collar, whereby said shield
may be pivoted with respect to said collar between an unshielded position in which
said shield is pivotally spaced from said intravenous end of said needle and a shielded
position in which said shield encompasses said intravenous end of said needle and
said locking structure is engaged, said collar flange preventing said locking structure

from being disengaged.

21.  An assembly as in claim 20, wherein said shield comprises a pair of
sidewalls extending between a rearward end and a forward end defining a slot for
hbusing said intravenous end of said needle, and means for connecting said shield and

said collar.

22.  An assembly as in claim 21, wherein said means for connecting said
shield and said collar is a hanger bar located on said shield and a hook arm located on
said collar whereby said hanger bar engages with said hook arm so that said shield
may be pivoted with respect to said collar and said shield is pivotable between said

unshielded position and said shielded position.

23.  An assembly as in claim 22, wherein said shield is connected to said

collar by an interference fit between said hanger bar and said hook arm.
24.  An assembly as in claim 23, wherein said collar comprises a forward

annular skirt having an inner surface and an outer surfacc and a rearward annular skirt

having an inner surface and an outer surface, said collar flange extending laterally
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from said outer surface of said rearward annular skirt and extending in a direction

toward said forward annular skirt.

25.  An assembly as in claim 24, wherein said shield includes an outer shicld

- flange and an inner shield flange on at least one of said pair of sidewalls, said outer

shield flange and said inner shield flange forming an opening for receiving said collar

flange.
26.  Anassembly as in claim 25, whercin said outer shield flange is flexible.

27.  An assembly as in claim 25, wherein said outer shield flange and said

inner shield flange are interconnected.

28. An asserhbly as in claim 25, wherein said hub flange includes a rounded

forward surface.

29.  An assembly as in claim 25, wherein said outer shield flange and said

mner shield flange form said locking structure for engagement with said collar flange.

30.  An assembly as in claim 29, wherein said collar flange includes an outer

fatch for engagement with said outer shield flange.

31.  An assembly as in claim 30, wherein said collar flange further includes

an inner latch for engagement with said inner shield flange.
32,  An assembly as in claim 21, wherein said shield further comprises
means for guiding a user’s fingers to pivotally move said shield between said

unshielded position and said shiclded position.

33.  An assembly as in claim 32, wherein said means for guiding a user’s

fingers to pivotally move said shield is a top finger guide area comprising a first ramp
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that extends slightly on an upward slope from said rearward end of said shield to a

shoulder.

34,  An assembly as in claim 33, further comprising means for guiding said
intravenous end of said needle toward said slot comprising a second ramp which

slopes downwardly from said shoulder.

35.  An assembly as in claim 20, wherein said collar mcludes structure for

 mating with a needle holder.

36. A safety assembly comprising:

a needle assembly comprising a hub and a needle connected to said hub
cbmprising a non-patient end and an intravenous end having a puncture tip;

a needle shield assembly comjarising a collar and a shield, said collar having a
proximal end and a distal end connected to said hub of said needle assembly, said
shield being movably connected to said collar, said collar and said shicld including
locking structure for locking engagement therebetween, said collar further including a
collar flange extending laterally along a portion of said collar toward said distal end;
and

a needle holder having a distal end with an opening extending therethrough for
receiving said non-patiént end of said needle assembly, said needle holder connected
to said proximal end of said collar,

whereby said shield may be pivoted with respect to said collar between an
unshielded position in which said shield is pivotally spaced from said intravenous end
of said ncedlc and a shielded position in which said shield encompasses said
intravenous end of said needle and said locking structure is engaged, said collar flange

preventing said locking structure from being disengaged.
37. A safety assembly as in claim 36, wherein said shield comprises a pair
of sidewalls extending between a rearward end and a forward end defining a slot for

housing said intravenous end of said needle, said shield further including an outer
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shield flange and an inner shield flange on at least one of said pair of sidewalls, said
outer shield flange and said inner shield flange forming an opening for receiving said

collar flange.

38.  An assembly as in claim 37, wherein said outer shield flange and said

inner shield flange are interconnected.

39.  An assembly as in claim 37, wherein said outer shield flange and said

inner shicld flange form said locking structure for engagement with said collar flange.

40.  An assembly as in claim 39, wherein said collar flange includes an outer

latch for engagement with said outer shield flange.

41.  An asscmbly as in claim 40, wherein said collar flange further includes

an inner latch for engagement with said inner shield flange.

Dated this eighteenth day of March 2003
Becton, Dickinson and Company

Patent Attorneys for the Applicant:

F B Rice & Co
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